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PROBLEM TO BE SOLVED: To prevent destruction of solder-ball connecting sections by vibrations and 
impacts, by eliminating warping of a BGA mounting part of a printed board by providing a frame-like 
spacer to a peripheral section of the BGA. 

SOLUTION: A spacer 3 is fixed to a surface of a BGA 2 which is faced to a printed board 1 and on which 
solder balls 21 are formed. At the time of mounting the BGA 2 on the printed board 1 , a base substrate 
22 of the BGA 2 to which the spacer 3 is stuck is mounted on the printed board 1 after terminal sections 
are positioned to the conductor pattern of the printed board 1 , and the terminal sections are connected to 
the conductor pattern with melted solder balls 21 by heating the substrate 22. Then the substrate 22, the 
spacer 3, and the printed board 1 are fixed to each other by screws 41 and nuts 41 through tapped holes 
4. Therefore, the warping of the BGA mounting part of the printed board 1 can be eliminated and the 
destruction of solder-ball connecting sections by vibrations and impacts can be prevented. 
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From page 2, left column, line 1 to line 28: 
[Claims ] 

[Claim 1] A ball grid array mounting structure, 
comprising: 

a frame -like spacer forming a predetermined gap between 
a printed board on which a ball grid array is to be mounted and 
a base substrate of the ball grid array; and 

a fixing means for fixing said spacer to the printed board 
or to the printed board and the base substrate. 

[Claim 2] A ball grid array mounting structure as set 
forth in claim 1, wherein said fixing means includes: a screw 
hole piercing the base substrate, said spacer, and the printed 
board; and a screw to be inserted into the screw hole and a nut. 
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[Claim 3] A ball grid array mounting structure as set 
forth in claim 1, wherein said fixing means includes: at least 
one convex- shaped fastening pin arranged on one surface of said 
spacer, which surface is in contact with the printed board; and 
a through hole, arranged on the printed board at a position 
corresponding to the fastening pin, for engaging with the 
fastening pin. 

[Claim 4] A ball grid array mounting structure as set 
forth in claim 1, wherein said fixing means includes: at least 
one metal fitting provided on said spacer, the metal fitting 
being arranged outside the ball grid array; and a copper pad, 
arranged on the printed board at a position opposed to the metal 
fitting, for catching the metal fitting. 

[Claim 5] A ball grid array mounting structure as set 
forth in any one of claim 1 through claim 4 , wherein said spacer 
includes at least one slit, extending from the outer edge of 
the ball grid array toward its inside. 

From page 4, left column, line 7 to right column, line 2: 
[Brief description of the drawings] 

[FIG. 1] A semiconductor device according to one preferred 
embodiment of the present invention 

[FIG. 2] A semiconductor device according to another preferred 
embodiment of the present invention 
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[FIG. 3] A semiconductor device according to another preferred 
embodiment of the present invention 

[FIG. 4] A semiconductor device according to another preferred 
embodiment of the present invention 

[FIG. 5] A semiconductor device according to a previous 
embodiment 

[ In the drawings ] 
l...printed board 
2...BGA 

21...solder ball 

22...base substrate 

3...spacer 

31...slit 

4...screw hole 

41...screw 

42...nut 

5...f astening pin 
6...through hole 
7...metal fitting 
8...copper pad 
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